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CS 315

Software Design

Homework 2 - Swing

Due: Sept. 18, 11:30 PM

Objectives
The objectiv es of this assignment are:
¥ to gain some experience building a GUI in Ja va
Java GUIs
In this lab , y ou will gain familiarit  y with some classes that Ja  va pro vides for defining gr  aphi -
cal user interfaces (GUIs). There are two main aspects to a gr aphical user interface:

¥ output: how the user interface should appear to the user
¥ input: whatthe progr  am should do when the user inter acts with the GUI components

Inthe last lab , y ou learned how to produce output b y OdrawingO and b y placing objects at
specific locations. Most parts of a modern user interface are based on more standardiz ed
components lik e buttons and menus. In this lab , Y ou will learn the basics of these t ypes of
GUI components by creating an application that uses buttons and sliders. Y ou will also learn
how to use dialog bo  xes.

Components that accept input

In gener al, to use a user interface component that accepts input requires four steps:

1. Creating the component, such as:
button = new JButton (OButton 10);

This would create a new button object, but it would not y et be visible on the screen.
2. Add the button to a container (more on containers below):

panel.add (button);
When the container is visible on the screen, ev erything it contains will be as well.
3. Attach a listener to the component:
button.addActionListener (this);
4. The class that is the listener must Oimplement O the appropriate Ja va interface.
class . . . implements ActionListener {
5. Define the method that will be called when the user inter acts with the component:
public void actionPerformed (ActionEvent event) {
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I System.out.printin (OHiO);
}
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When a method is called to handle input, it can determine which user interface com -

ponentw as used as follows:

if (event.getSource() == button) {
I E
}

In this lab , y ou will use two GUI components that accept input: JButton and JSlider

ton. Y ou need to attach a listener with:
your_button.addActionListener (your_listening_object);
When the user clicks on the button, the

public void actionPerformed (ActionEvent event)
method is called. The listening class must

implement ActionListener

JButton A button that displa  ys a label. The user inter  acts b y clicking on the but -

orientation wheny ou create it, as:

new JSlider (JSlider. HORIZONTAL)

listener with:

your_slider.addChangelListener (your_listening_object);
When the user adjusts the slider , the

public void stateChanged(ChangeEvent event)

method is called. The listening class must

implement ChangeListener

ting b y calling:
your_slider.getValue()
Similarly , y ou can set the initial location of the bo x by calling:

your_slider.setValue(new_value);

JSlider A slider is a horiz ontal or v ertical bar withabo xinit. Y ou determine its

The user slides the bo  x within the bar to control it. Y ou need to attach a

The slider @ value r anges from 0 to 100. Y  ou can find out its current set -
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Components to layout the display

Some components in Ja  va function primarily as containers of other components. They are

used to la youty our components. T 0 mak e something lik e a button appear on adispla vy it
must be added to a container . Inthislab ,y ou will work with onet  ype of container:

JPanel . When we discuss la yout managers below ,y ou will see how to add something to a
panel.

Ultimately , to mak e an ything visible on the screen, it must be added to a window . Wesaw
how to do that last week b y creatinga JFrame, getting its content pane, adding a compo -
nent to the content pane, and making the fr ame visible. Y ou will need to do those same
things as well this week.

As we sa w last time, the default la yout manager fora  JFrame is BorderLayout . BoxLayout
is another useful la yout manager . BoxLayout allowsy outo organiz e components in rows or
columns. T ouse BoxLayout ,you need to tell the container that y ouw anttousea BoxLay -

out and whethery ou w ant the components aligned in rows or columns:

panel.setLayout (new BoxLayout (panel, BoxLayout.X_AXIS));
Having done that, y ou can simply add components to the panel and they will appear in the
order that they are added:

panel.add (buttonl);
panel.add (button2);

Dialog boxes

Finally , in this assignmenty  ou will create sev eral t ypes of dialog bo xes: JFileChooser
JColorChooser , JOptionPane

JFileChooser is used to allow the user to load and sa ve files. Inthislab we will use it to
open files that contain images. T o create a file chooser displa  ying the user @ current direc -
tory, say:

chooser = new JFileChooser(System.getProperty(“user.dir"));

This just creates it but does not actually displa yit. T odispla yit, sa vy:
chooser.showOpenDialog(null)

This method returns one of two v alues: JFileChooser. APPROVE_OPTION or
JFileChooser. CANCEL_OPTION. APPROVE_OPTION is returned if the user selects a file to
open. CANCEL_OPTIONs returned if the user cancels the dialog, deciding not to open a file.

If showOpenDialog returns APPROVE_OPTIONYy ou can then find out which file the user se -
lected as follows:

String fileName = fileChooser.getSelectedFile().getName();
JColorChooser allows the user to select a color . To create a color chooser , say:
chooser = new JColorChooser();

To displa y the color chooser |, say:
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chooser.showDialog(frame, "Window title", Color.BLACK);

This will create a color chooser with the second par ameter as the chooser @ window title and
the third par ameter as the default color . This method will either return the color selected b y
the user or null if the user cancelled the chooser

Finally , JOptionPane allowsy outo create av ariet y of dialog bo xes to displa y messages or
to get simple string input from the user . Inthislab , we will use it to get input. Y ou do not
need to separ ately create and then displa  y thist ype of dialog bo x. Instead, it is done in one
step as follows:

JOptionPane.showlnputDialog("Your prompt");

This method returns the string that the user entered or null if the user cancels the dialog
box.
NOTE: When you change the image, text, or background color, you need to call re -

paint() onyour Postcard to actually cause the changes to appear on the display.
You should not define  repaint . repaint is a predefined method that, among other things,
calls the paintComponent methodthaty ou ha ve defined.

Assignment

Your progr am should pro vide a user interface that looks as follows:

Hello from Mt. Holyoke!

.\‘ Choose image ;A .\‘ Change message ;,I n\‘ Change background color ;)
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This progr am contains a panel similar to the V enus panel from class. In addition to the
panel, there are sev  eral user interface components that allow a user to customiz e the image
and text to create a postcard of their choosing.

The Ochoose imageO button should bring up a JFileChooser that allows the user to change
the image. The Ochange messageO button should bring up a JOptionPane to change the
text that is displa yed. The Ochange background color O button should bringupa  JColor -
Chooser that allows the user to change the background button. F or all three of these dialog

boxes, y ou should also be sure thaty our progr am does something reasonable if the user
clicks the Cancel button in the dialog bo X.

The sliders are used to position the image. When the slider is all the w ay at the left/top , the
image should be allthe w  ay at the left/top of the panel. When the sliders are at the other

extreme, the left/top side of the image should be at the right/bottom side of the panel (that

is, not visible!).

Properly positioning the image v ertically is the trickiest part of the assignment. This is be -
cause the v ertical slider has av alue of 0 when the bubble is at the bottom and 100 when

the bubble is atthetop . Howev er, the top of the image should be at pix el 0 when the bub -
ble is atthe top , and go to larger pix el v alues as the bubble mo ves down. Thatis, the bub -
ble and the image top increase in opposite directions. Y our progr am will need to do some
arithmetic to determine the proper v ertical placement of the picture based on the slider

value.

The message should alw  ays be at the same position from the top of the panel and centered

horiz ontally in the panel. T o do the centering,y ou will need to know both the width of the

panel and how large the message is. Y ou can determine the width of the panel b y calling
getWidth()  on the panel. The siz e of the message depends on the font and font siz e. After
selectingy our font (asintheV  enus examples),y ou can use the following to determine the

size of the message ( msg):

! ! int msgWidth = g.getFontMetrics().stringWidth(msg);

Eclipse
To gety ou started with this assignment, y ou can download a starter project from
http://www___.mtholy oke.edu/~blerner/cs315/homework/h w2project.jar . You can then bring

the projectintoy our workspace using the File...Import command, selecting

Gener al...Archiv e file in the dialog bo  x. Sa y OyesO to overwrite the .classpath and .project

files. Now ,y ou should be able to open the project b y clicking on the triangle to the left of

the project name in the Project Explorer . Similarly , open the default package within the pro -
ject. Theny ou can double-click on P ostcard.ja va and P ostcardMak er.ja va to see what is in
these files.

PostcardMaker is analogous to  HelloFromVenus from the example we look  ed atin class. It
is the main class, responsible for creating the user interface and reacting to user input.

Postcard defines the panel on which the postcard is dr awn. | ha ve pro vided stubs of these
classes; y ou will need to add the necessary instance v ariables, constructors, methods and
complete the method declar  ations pro vided.


http://www.mtholyoke.edu/~blerner/cs315/homework/hw2project.jar
http://www.mtholyoke.edu/~blerner/cs315/homework/hw2project.jar
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Grading
Comments 15 points
Style 15 points
Laying out the user interface 15 points
Drawing the postcard 15 points
Changing the image 10 points
Changing the text 10 points
Moving the image 10 points
Changing the background color 10 points

Turning in your work

Toturn iny our work, create a jar file that contains y our source code. From Eclipse, y ou can
create a jar file as follows. Select y our project. Open the File menu and select Export. Select

Jar file and click Next. Check the bo X that sa ys export Ja va source files. Select a name and
destination for the jar file. Then click Finish. Submity our assignment using Ella.



